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(71) We, . TED BDLDFLATTEN 
AKTIENGESELLSCHAFr AEG-TELE- 
FUNKEN .TELDEC of Hanibubl 8, Post- 
fach 126, CH— 6301 Zug, Swirzeriand, a 
Body Corporate organised under die laws 
of Switzerland, do hereby declare die inven- 
tion, for which we pray tnat a patent may be 
granted to us, and the method by which it 
is co be performed; to be particularly des- 
cribed in and by the following statement:^ — 

The invention relates to a reproduction 
device for disciform record carriers with sig- 
nals stored in grooves or successive turns of 
a single groove 

The invention seeks en provide a device 
which makes it possible to influence the 
scanner in a purposeful manner, during die 
reproduction ox information stored in grooves 
of a record earner so that it is possible for 
example, in the case of reproducnon of tele- 
vision signals, to achieve a sdH picture, a 
slow motion, a speeded up or even a reverse 
reproduction. 

In accordance with the invention, there 
is provided a reproduction device for diso- 
fonn record carriers having signals stored 
in a plurality of grooves or in a groove hav- 
ing a plurality of turns, particularly for video 
disc-form record carriers, said device com- 
prising a carnage which is displaceable dur- 
ing reproduction radially with respecr to a 
record **arrfpr and a scanner resJEendy 
mounted on die carriage and guidablc in- 
said groovers) in the record carrier, wherein 
means aze provided to cause the scanner to 
jump at right awgi*^ to the groove direction 
into adjacent grooves or groove turns said 
means inrhidiTtg a pulse generator arranged 
to acr on the scanner with a force pulse 
which when energized serves to lift the scan- 
ner from the surface of the record carrier 
and to move the scanner radially with res- 
pect to the record carrier over a predeter- 
mined number of ridges formed between the 



grooves or groove turns in the 
record carrier* 

Particularly in the case of reproduction of 
television signals it is necessary that die 
times when the scamirr is displaced be cor- 
related with the picture content. The scanner 
is caused to be displaced or to "jump" pre- 
ferably during a gap in the recorded tele- 
vision signal, since then an intermittent drop- 
out of the signal does not appear riismrhnig 
fox the viewer. Such a correlation can be 
generated either by control of the force at 
"jump" pulses by the drive means for the 
record carrier, or, if the position of the 
record carrier on the drive means is not 
defined, by signals present on the record 



Appropriately electrical or magnetic means 
such as, electromagnets or pieaxi-mmtc ele- 
ments can be used for triggering the pulses. 

In order co achieve protection of the record 
carrier, the applied force or pump pulse con- 
tains not only a component transverse to the 
groove direction but a further component 
opposed to the contact pressure, since in this 
way the leaving of the groove by the scanner 
is raciUiatecL 

If devices are provided which make it pos- 
sible to apply pulses in two force directions, 
different from each other, perpendicularly to 
the groove direction, then the jump direc- 
tion of the can be faflnmrrri over 
broad limits. In order to be able to have good 
control over the movement? of the scanner, it 
is favourable if the force directions each form 
an angle of 135° with the direction of the con- 
tact force of the scanner acting on the record 
carrier* 

A pulse shaper may be provided which 
shapes the force pulses to have a steep rising 
flank and a shallow falling flank This arrange- 
ment provides the possibility of effecting a 
rapid lifting of the scanner and a retarded 
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teplac^xienr whereby additional protection oE 
die record carrier is effected. 

Since, the scanner is not displaced by the 
resiliency of its mounting but by direct actum 
of the farce pulses and in displacing a raised 
from the record carrier surface, tts com* 
nlinnce can be chosen to be very large so Bat 
SSeW of the record carrier is »aU a^ the 
faeces to be applied to displace rc by tne 
device in accordance with the invention ate 



record carriers carrying television signals Jnit 
can also achieve a speeded up morion jarect 
in audio recordings xn which the record car> 
rier is played back with, high rotarioal speed. 
This is of use for example for studio pur- 
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In ^ case of a record carri e r with a spiral 
groove, which contains the sigirab forming, 
fte&on picture, the feed speed V, of the 
scanner with reference to the record earner 
£n the radial direction relates to the pulse 
number per second i and the jump width s 
according to the formula: 

i . s 

v,=v,r ■+!], 
f » by 

wherein the jump width s depends on the 
intensity of the pulses *RP^ » ^ 
and, according to the direcnon of the pulses 
assumes positive or negative value with w et- 
ence to the groove irtrfrnarifm, v 0 represents 
the uonsal feed speed, b r is the groove width 
and / is the picture reproduction frequency* 
The drive speed of the holder of the scanner 
in the radial direction with respect to the 
record, carrier is adapted to the feed speed v. 
by suitable means. 

Ia practical tests it has been shown that 
the effect of the force or jump pulses exerted 
by an electromagnet on an armature fastened 
to the movable scanner part is impaired by 
variations in position, which this movable 
yofuv.r part and thus the armature during 
operation, executes as a result of racial and/or 
sharp heffihr variations of the the record car- 
rier/0, as a result of the magnetically co- 
operating parts, a farce or jump, pulse be- 
comes effective at a time at which an armature 
on the p ™*- is not located centrally between 
the pole shoes of two electromagnets acting 
in diffrrenr directions, then* according to the 
sense of rhe deviation from the central pos*- 
don— larger ox smaller distance fro m the pole 
part of the decrromagnet to be activated— 
a reduction or an increase in the force effect 
results. , . » 

According to a preferred embodiment or the 
invention, the spacing between the pole shoes 
of the electromagnet from each other as well 
as from the arrnamre are arranged to be so 
large with regard to the largest posrnonal 
change of the armature oc currin g in opera- 
tion by radial or height variations in the sur- 
face of the record carrier that these positional 
changes have no substantial inflrwicr on the 
value of the magnetic forces between the 
pole shoes and armature. 

The use of the invention is not restricted to 



The invention will now be described in 
greater by way of erarnrfrj with refer- 

ence to rhe drawings, in which: — • , 

Figure 1 shows a reprodrrrmn device tor 
disofcrm record carriers with television sig- 
nals stored in grooves; 

Figure 2 shows in side view an exernsjary 
^frvfi minr of a for the reproc mc* 

tion device in accordance with the invention 
and the means tor di^farrng the 
transversely to the groove directions 
Figure 3 is a front view of the 

shown in figure 2; 

Figure 4 ia a block circuit diagram of a 
conceal device for the snrnnmg movement of 
the reproduction device; 

Figure 5 is a further embodiment of a re- 
production device with a pieoHceramic ele- 
ment, in side view; ^ . 

Figure 6 is an IT"*-™"*** plan view or tne 
scanner shown in figure 5; 

Figure 7 is a drawing of a record camera 
'in the grooves of which axe stored television 
. pictures; . . 

Figure 8 is a pulse diagram for the jump 
pulses showing the jump pulse sequences 
derived therefrom; 

Figure 9 is a diagram of different repro- 
duction examples; . 

' Figure 10 is a block circuit diagram of a 
further embodiment of scanner conrrol; and 
Figure 11 shorn a block circuit diagram 
of ^p Af *^^ f ' euibodiraenc of scanner conrrol* 
In the ^fh^rrraH^ drawing shown in Fir~ 
1, a record c ar"*** 1 ts rotated o ver a j 
support surface 2 by means of adriye motor 
3 and an entrainmem means 4 which en gage 
the rmH region of the record carder* The 
record ca rrif"* 1 comprises a video disc having 
grooves containing stored television signals 
and rotates over an air cushion' generated by 
air flow 5. A scanner, fastened on a sliding 
carriage 6 is positioned, on the record earner 
1 for reproduction of the signals and is guided 
in the grooves on the record carrier 1 by the 
carriage 6 which is driven radially with res- 
pect to the record carrier 1 by means of a 
belt 7 and a second drive motor 8 througn 

gear 9. ^ 

The 10, together with a mecha- 

□ical/dectzrcal co n v e ner 11, is supported 
resOiently by means of a holder 12 on a ear- 
rier part 6a as shown in figure 2. Tne sc anner 
10 is in a position to follow height varannns 
in the groove and lateral displacement of the 
record carrier 1 as a result of the elastic 
morrflnrig* ^ , , ■_ , 

In order m be able to search, for anxnaaa. 
pans of the xeeocd in the individual grooves 
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~ht in onto also to repeat individual record 
£r£ ind« eases of spiral shaped ruumng 
SSLr Jw scanner 10 coutaedag the record 
surface is provided with a device 
SnSeTic P-S* to displace it — 



tica&y without infhynv^ on the value of the 
magneuc forces. For this the gaps a in (Fig. 
2) and c in (Fig. 3), as also the gaps b t and I bt 
in Fig, 3, between the pole shoes 15* and lAa 
on the one hand and the atmarure 13 on the 



v ^Pr^^ m T^bes.%i ihis^case ten rimes as large as any of the. positional 
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ation 'of force or jump pikes, J? 
a jump transverse to the groove 
be achieved by a correspoodrag choice of the 
force poke components. , 

Tbi lifting of the scanner may be thieved 
by means of an armature 13 cranecTt^ to Ae 
sinner 10, two iron cores 14 and 15 con- 
nected to the mounting and fornung an 
of in each case, 135° with the diction of the 
conact force, as well as pairs of coib pushed 
over these fron cores. The coils 16 and 17 
are pushed over the iron core 14 and a srmuar 
pair of coils are pushed over the iron core 
15 which is located, relative to the drawing 
of Figure 2, behind the iron core 14. One of 
these coils, 18, is shown in figure 3. 

The V-shaped arrangernent of me iron 
cores 14 and 15 can be seen from Fifure 3 
and. as a result of this arrangement it is pos- 
sible to displace the scanner on the chscm 
two different directions, thus into the preced- 
ing and following groove turns. Moreover on 
actuating the device, a force or jump pulse* 
applied a force component of which is opposed 
to the contact force acting on the scanner 10. 
In this way it is possible to lift die scanner 
from the surface of the record earner to 
facilitate transverse displacement with res- 
pect to the groove direction by another com- 
ponent of the force or jump pulse so t hat th e 
groove flanks are protected t o a l arge extent- 
This arrangement can also serve to lift the 
scanner 10 from the record carrier 1 on ter- 
mination of reproduction. The two pairs of 
coils are simultaneously controlled for this 
purpose by means of separate feed lines 31 
and 32. ^ _ e ^ 

In order to ensure, during the return of me 
scanner 10 to the surface of the record car- 
rier 1, protection of the disc material, the force 
pulses acting on the snmner 10 are so formed 
that the scanner is raised as rapidly as pos- 
sible from the surface of the record earner 
1 but subsequently is lowered onto the latter 
as slowly as possible and without c £ at£ **- 

In order to facflirate the change of a worn 
scanner, the carrier part 6a together with the 
holder 12 is releasably connected to a mount- 
ing 6c, which in turn is arranged fisedty on 
the sliding carriage 6 (figure 1)* A catch op 
serves to hold the carrier part 6a m posi- 
tion. A plug connection 6d for the feed lines 
31 and 32 also permits a stoplmed inter- 
change of the pairs of coils rogerher with the 

iron cores 14 and 15. u ,. lo ^ 

The magnetic gaps c and a respectively De- 
tween the pole shoes 14a and 15a and 14a 
and 14b are made so large that the spacing 
changes occurring in operation remain prao- 



times as large as any of the positional 
_iges of the auiunirc 13 from its average 
position, occurring in operation. If the corn- 
ponenrs of these positional changes do not 
exceed approximately 0.05 mm in each gap 
direction, widths of the order of magnitude of 
1.0 mm are sufficient for the gaps a, b^ bs and 
c. In this way, the magnetic gaps of the actuat- 
ing device should be dimensioned to produce 
an optimum force having regard to the ampli- 
tude of the jump of the scanner to be achieved 
and these gaps are preferably at least 0.8 mm. 
The gaps a, c and h, and b* are chosen to be 
substantially greater than the positional 
changes of the armature 13 o rniTring in oper- 
ation in the directions of the force com- 
ponents acting in these magnetic gaps. 

' Figure 4 shows in block circuit diagram, 
the control means for displacing the scanner 
10 transversely to fine groove direction. A 
pulse generator 22 emits pulses which are 
synchronized by a signal at a frequency which 
corresponds with the record carrier rotation 
frequency, sensed by a sensor 23, and which 
are fed to two pulse sequence selectors 2 4 and 
25. The pulse sequences which are necessary 
for the displacement of the scanner 10 and 
which also correspond with the rotaaoml 
speed of the record carri er can be selected 
by these pulse sequence selectors 24- and 25- 
The pulse sequence ar the output of the puke 
sequence selector 25 is fed to an amplifier 26 
to the output terminals 33 of which is con- 
nected the drive motor 8 for the scanner slid- 
ing carriage 6 in Figure L The drive motor 
8 is a synchronous motor which moves the 
sh'ding carriage 6 with the holder 12 of the 
c*v» n nPi- 10 transversely to the groove direc- 
tion at a speed adjusted to the pulse sequence 
selector 25. The frequency of the force pulses, 
which act on the scanner 10 and which cause 
a displacement of the scanner transversely to 
the groove direction, is dein mined by the 
pulse sequence selector 24. A phase controller 

27 displaces the times of the pulses in such 
a nra^™* 1 * the lateral displacement of the 
scanner is undretaken during the reproduction 
of television pictures only during the vertical 
scanning times of the television p ict u r e so 
that the signal failure caused by the jump of 
the scanner does not appear disturbing for 
the viewer. For this a portion of the repro- 
duced television signal is fed in at the input 

28 of the phase controller 27 as the refer- 
ence •jgwai- 

A pulse shaper 29 makes it possible to vary 
the intensity and the shape of the force pulses 
yrmg on the scanner. Moreover the relation- 
ship of the voltages applied at both pairs of 
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coils 16, 17 and 18, 19 and thus the move- 
ment direction of the arannrr is variable. An 
amplifier pan 30 is connected to the two coil 
pate 16, 17 and 183 19 by means of the con- 
5 necrions 31 and 32L 

Aldiongh. the invenricn can be uaed for 
*/wg< to any signals stored in grooves of a 
disc-form record carrier in the fonn. or 
coherent information blocks, it is rancularJy 
10 suitable for the reproduction of television sig- 
nals. A distorbanccAee television picture can 
be obtained in spite of die groove change of 
the scanner if the television picture sign als are 
recorded in such a niRTmer tibar like iafarmr 
15 , ation para, for example picture orline change 
Dulses, are stored next to each other in adjoin- 
ing or sequential grooves. This is die case 
indie reproduction of the television signals * 
a consmnt whole number of pictures or halE- 
20 picrnres is stored in a single groove to rn 

The picture change is effected in a distu rb; 
anceH&e« inauner 2E the tines of tte jump of 
the scanner occur when signal portions, for 
example scanning pulses, w^^n^jn^He 
25 ro thTviewer, are transnntted. Bya smtaWe 
association of the scanner feed speed and the 
tocV^Tjump pulses for the scanner the 
3fccU Imown from doe film reproduce* 
Such as slow morion, fast motion, still film 
30 and reverse projection can be achxeved. In tbe 
case of stiff film picture reproducnon for 
, example die drive to the carriage 6 is stopped, 
whaeTat each rotation of the record earner, 
the «-™«pf receives a pulse to jump by one 
35 eroove width transversely to the groove o*ee> 
35 ^ opposite to the direction of the groove 
pitch. 

In the case of fast morion reproduction the 
feed speed is increased and sfamltaneousw 

40 force orjump pulses in die direction of the 

40 groove pi tch are iroparted.to the scanner By 
£cSg the poise intensity it is PossjUeto 
have the scanner jump wet several £°oves 
at each, jump so that a fast modon effect by 

45 a large factor can be achieved. > 

A slow motion representation aptfltad 
by reducing the feed speed, of the sliding 
carriage 6 and the scanner jumps back for 
the repetition of individual p.cturesjrherc 

50 thus exists a coupling; of J*™"^™*^ 
of the scanner controlled by the force or 
iunm pulses with a simultaneously actuated 
swfefc over within the feed dove to another 
speed— in the limiting case also aero speed 
55 —or reverse direction. 

In cadet to protect indrtidusi grooves of 
the record carrier from esxessive wear, iris 
appropriate in the case of the reproduction 
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roenT of the invention which « sanpb > » 
5« hi which a carrter part 34 is combc- 
frf fixedly with the sliding <?* B &±'i*Z 
rcracductioa device shown m *}^*J'*ht 
tSeeranrie element 36 is chunped to the 
earner part 34 by means of a screw 2 
carrier not in turn serves aa the mairttxng 
for a sclnner 37 b*n*amof a 
mbe 38 and the efcment 36. A damping rag 
39 forms an additional support for tne tune 
38. Tne pulses to displace the scanner are 
Diodnced by the rriezo<etarnie dement 3u» 
STL * resukof an electrical voltage 
applied at the Mmnectians 40, »a derrasrwa 
22L in dependence on its polaoty, effects 
a&placement of the scanner m one ofthe 
directions I indicated by the arrows m Figure 

^ In the case of a reverse reproduction the 
scanner and the force pulses must be so selec- 
ted that the scanner in the case of each jump 
jumps over, in each case, at least two grooves 
in a direction opposite to the groove forward 

pi The invention can also be used particularly 
advantageously for teaching aimararos, smce 
the didactical effect of tne reprodncnon of still 
pictures often esxeeds that of the reproduc- 
tion of moved scenes. A very huge number 
of pictures can be acoarnroodated on the sur- 
face of a record carrier by the use of leach 
individual groove for a dxfferear stationary 

^LMs moreover possible to dispense with 
the use of spiraWormed eW^PW™ 
for data storage or for storms 
cures when it can be more advantageoaai to 
store inforrnation in concentric grooves, wrocn. 
are selected by adjusting the scanner .tmns- 
versehj to the groove direction. Tbe devices 
necessary for the displacement of the scanner 
in accordance with the invention can be m- 
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serted without difficulties in existing reproduc- 
tion eauromeut since only the tnountrng ot 
^sc^ato to be changed hi addition to a 
supplementation of the electrical control ar- 

"Kaure 7 shows a video disc aa record ear- 
ner 1 from which the reproducnon of the 
stored mfcrrnanon is effected by means at 
pressure scanning. A spn^bapedj poove 
forms the record track, of which a few tarns 
are indicated. In me case of the taownjwdeo 
discs a Bpadng b, of 3 to 5 job between 
adjacent groove turns is u sual. For the tepro- 
— mmim . in the case of the tepxodncnon duction of a ndevisfan Piff^ woj^ pc- 
aMioprfflE mme «^ ^ usually transtnirtcd with conmtoejy 

~L^ t P S-oack PuhTforX SanSr identical pScttonat *V*°F**J***Z 
P 18 " 8 ^Sfrff oHalh mrarion of the the other wirh half line staggering, and . mi *e 
S^^^toha^tL scanner |-wn video di~> *f S^TreSd 
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"of one groove hl £ J^g 

S-cTcwS ^ectial half pictures have 

idSal picture content, then «n the 

UTcan^e placed only in the 

Xvidual smnnuary picture w^J"*"" 
2£^*ia itself. The vibration results be* 

vflMa t —T^X in is so displaced that it 
cause the scanner iu is so WJ t^* *» . . 
S wo sequential but not two completely 
identical half pictures. . 

A pimp signal suitable far stfll P«f™fV^ 
oroduS foTthe scanner 10 can be denved 

t^rmi m ffstart-^nd *us bodega 
Smplete picture-by the armature 1|- 
force ox jump pulses are shown m Fjgnre B 
hTZm AVtotad of the still picture icpro- 
LZ^so a "slow motion" reproduction 
^bTaSved by ever, » «. force or jump 
muse being suppressed, wberem n is a whote 
^rnbeTThen a force or jump pube «j gwen 
JrT-lT times, that is to say a eompfeos pe- 
Sreis pU^ti back n-times. Since the » *. 

pulseis suppressed, me scanner lOcan 
fXVa new groove wmdmg, 
half pictures are repeated (n-l)J Maes. Kow 
B,C,D show pulse sequences tot 
which corresponds to » 
production time scale by twice, three tunes 
and n times. This "slow mor^" reproduc- 
tion shnilar m a slow motion f***»«*>^ 
if the scanner in each case is displaced Dae* 
by one groove winding. , • 

The force or jump pulses, ^wevd. janatoo 
be so formed that the scanner 10, on energiza- 
tion of the coil pairs by the atmaure 13 a 
displaceable by ft Ws— k is any wheJenum- 
ber-^f me distance b r between two adiacaM 
grooves in a jump-life manner »"?!ffi 
n the groove direction. The s^atk. indua 
case raves the jump direction. For negative « 
mf sSuteTloTset back; if kjs poanve, 
the scanner 10 jumps forwards by ft groove 
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of n=3, fe=-2 a pOgrnn-sienJite back- 
wards reproduction cakes place. 

Instead of the "slow motion" reproduction 
also a fast motion effect can be achieved, the 
OTm >r junrping over at least two sequenoauy 
following half pictures, that is to say lumps 
forwards. Appropriately here no force or jump 
pulse is suppressed, bur rather only the Jnmp 
width is cfianged by * times tM distance b 
For n=«o and t=l there thus results a 
rime scale with a fast monon effect tt on 
jumping forward ^dividual force or jump 
pulses were suppressed, then a certain 
periodic fast motion effect would take place, 
a few sections being speeded up, otfaeta an 
die other hand—in the case of suppressed 
force or jump pulses— would be reproduced 
with a time sole which is unchanged wnn 

placed forcibly by the feed motor 3_by means 
of the belt 7 must be controlled according J» 
the desired reproduction time scale. In the 
case of reproduction with a time scale un- 
changed or expanded wrth respect to the 
recotVwith k=-U the feed motor. 8, which 
eg. can be a synchronous or a stepping motor 
is usually driven by the n tb. pu^ mwmch 
in each, tt the scanning displacement is 
suppressed. In the reproduction wnn a tu ne 
scale speed up with respect to die «««b* 
control of the sliding carnage speed by pulses 
derived from the jump width of the scanner 
10 is more appropriate. * me scanner 10 
lumps by k rimes die distance b„ pen ft 
pnhes ant fed w the feed motor. JBm the case 
of fast motion effect not every force or nnnp 
pulse is suppressed, then (n-1) - *-H* P™*» 
ber n pulses should be fed to die feed motor. 
to the case of a pilgrim negate revorae re- 
production, the jump width likewise goes mm 

the feed speed. . , . .... • ■„ 

In general me speed of the shdn« carnage 
6 displacing the scanner 10 nansvaaely to the 
groove direction must be so selected jhat the 
holder 12 for the scanner 10 is an average m 
its ni-K^i^i zero position. Otherwise an 
undesired scanner jumping can occur, owe 
holder 12 a under a mechanical stress wtoctt 
fa too large. For example 
notion" reproductions unpc«sibk with the 
following setting: The somiex W lunms 
conthmonsly (ft= - ss 
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Kgunt 9 shows schernatfcally a few "pro- coqnnno^y v-~ od ^^~ bTO r^' BBOB d of 
ductSTexamplcs for different values of nand still F^f^F^HZ a^rd^wmi « 
2. Admwn-out line corresponds m the scan- *?J««2»JLE ^^fcTcase a Stfll 



120 



ning of two identical half pictures which ate 
^^^row^^mtS^ 

SSeV time Serf the ^cordmg rs d^ 
cribed by n=2, *=-!• For n- eo ft- * 
aba^rfa reproduction resuto. In me ease 



desired time extension. For this case a still 
picture reproduction is ohmined. Le. scan- 
ner plays back continuously only one e*«^ 
•lading. The scanner 10 however, is m oved 
bffcelorosd feed continuously in one ; dn»- 
tioo. After some time there resulg, Arouidi 
the continuous deflection of the holder 12 ftam 
its bp*" 481 «ro posxnon, a sprmg force 
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Figure 10 snows a. ww* ^ V^wwi 
for a fint embodiment of a sonningconOTl 
to still pictures— or dmmologKany expanded 
^rotooian, The reproduced f«*W- 
xnSdnlated signals pass &«n the scarmer 10 to 
rdemodnlaiSrM and torn. **» »a stage 
92 for the further processmg ofthe wdeq 
, t-_ i.^. rh» Fnrcr- or lUrflD pulses 

for 
age 



die frequency ot an ouqnn. ^-jr: 
SKonc quarter * ■£ 
this counter. The motor 8 of the .forced «ea 
c£ Spoiled by the output dewlofjte 
teraency divider. A second modulo-a^ounttr 
tTSkcs from the jump P^s, the fi*- 
Z^Ta which is equal to the rutarmnal 

?. . — c JW* ran 



a demootuainr -*j «*» wut ~ — - nuencv of whirs.' is equal to hb -•• 

92 to the farther procesang cftte v«too gg^J^T ncoJcurier 1, every nth. 



adjustable By a pn» -» --rj~7 

iumpiae of the scanoec 10 can be effected 
in any position of the television picture. Pre- 
ferably & jtunping * dea ^"J^i lJ *! 
in a picture scanning S^J^°f^l^ 
phase shifter 27 can ensure thatj u»e PM* "f 
jump pulses urns ytwuwt y*" ; — 71 She scanner 10 takes place sx die end or toe 
Erpulse shapet 70, a ^canMng s«ge 7^ ^rrecctaH picture. H the jump pulsesare 
a phase shite 27 and ate so^gMtt^ k« cJ^m^ the video disc, the phase 



a« conusg txom toe mauu --. -* 

^ rflwn^ anns ffl and 63 c shapedma 

puke shapet 68 and ic feq^^y ^^J™ 
to* ftemency divider 69 to tbe rotating fre- 
que^ofS «ord earned, pe far«or 
STpuhes thus produced pass throng a 
IZTTiLi.- <ht»vw 70. a scannmE stage 71, 
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ther puis* soap™ *«s - ^Z-5hk*a in on correct hair picmre. ji me juuiy 
a phase shifter 27 and are »a»g«™J obSned by stoning the video disc, the phase 

LTplffier 73 that they can be led ^ough gJgf^^Tir by the operator to a 

adjustment resistances 74 and 75 to *e win snurer ^ adjustment of the eqnip- 

cf tenmnaJs 31 and 32 m Figures 2. and 3. ™ ^ 'therefore not necessary.. 

TnTpu^ shape should be such thrt ff^-^^^ ft, ^mmerrizmg ele- 

^nerW 5s raised from a groove « irapdh/ jLj^7^i^3QeV and measuring 

afpossible and is pur down 8^* See M se^Tfor miitdimg diejumppubes 

of the adjacent grooves. Ther£oxe tbe^ pulses dev« *>~rv hicn ^* be delated ina 

should, in each case, rise DUt *°P S«npJfcraainet by the ad pairs, and the 

away more slowly. . bv armature 13. The width of the jump pulses 

The scanning stage 71 is so fp*^^ 1 *^ be set by the pulse width former 93. The 

dJ^ce^divider 7JL the drodmg *t» g^^g SS>4 produces one jump 

„ of winch is sdjnsratJe, totaA"^ ffitoetch of the en* pairs. Moreover 

Janp pulse b suppressed^dc not ^ width Ae jmnp pubes faro control 

to the train 71^7—7^74—7^51^- coil pair, eg. 16, 17 can be reduced by the 

^The output signal of the ^9^J^% symrnemzmg element 94, while the width of 

Z^^^S"*^^ 

39 ™™£ ^f^aSSc SlS scimer,. e*. different indue-- of the am- 
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cSse^n^ofsi iTfedfrom a direct votage 
^^hrongh the terminal 65 and the swini 
„™T^i a oulse pick-up 66 coupled p the 
n^^shaft^TlJlke c^tespmmmg » 



any distuming asjawav - ~ 

scanner, e* different inductances of the eon- 
anl coil pairs or a devianrm of me scanner 
10 from £Tcentre posing- Thia a^umeo^ 
can rest on the one hand on nnnnfw i inne 
Frances and ton «5^2£ 



110 



motor SUSIE a '-zz — ^" -t. mUnnrss and on tne outer nuu — 

Kdns frequency, e* 50 ^^^Jg Xu pbymg back Tideo discs 

switch arm 62 to me above t *f?™~ ^T^Su of radial displacement. Moreover, 

TOrucevataarionimfcforran^lmg^^n; ^^AErf dve scanner Wcanbe 

ner. The pulse pick-up 66o»i aeceaary, me J™* synnwtmmg element 94. This 

te U s*d mr cowroflmg ^ SriS ofenSby means of u«no- 

3b by means of a suitable control module ». «*™h (not shown) In the 

It is also possible to store the pulses for 2, ^ adjustment of potenrm- 

aaspla^me^cannet and for controlling Ac ame, the irmnber k can 

die pulse shaper 70 and the &equency ^ SSrloelvwith mc help of a nieasineTnent 

i« 78and fuimex processed m me way des- «^%^ d ^ scanning- d^vio^which 

"^gLreTshows ina block crrcnit diagram conmrises the control ceil pairs and xbe scan- 
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irt"" miinected vo the armature 13. A cor- cmrelared with me speed of rotation of die 

nej. io ™ cn f c 5~ : ^, Tl" Jh«e devices is fed record carrier, 
action signal derived ™ 3 . a reoro d B 



~-™ n ^l^^Z 7i^cm 94. The jump 3. A reproduction device according reclaim 

co me g?^??"*, ^^nUfied in 2, wherem the pulse generator is triggered 

P ^^cf V 3^ up^ ^Sed puS io the signals recorded 

£^d fed m d* cmSrol co* pain. on the record earner. 
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^though the device m accordance with 
che^mvenrkm and the control areola have 
been discussed only by reference to examp^ 
refer to video discs, in which the re- 
oroductton is effected by pressure scanning, 
Se device and control circuits can be used 



on the record carrier. 

4, A reproduction device according to any 
one of the preceding claims, w h er ei n means 
are provided for changing the intensity of the 
force pulse. 

5. A rerooduction device acc or ding to any 
one of me preceding claims, wherein said 
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the device and «nt»i™m canoe ««» ^eW toV ca^g^ 3canner to jump in- 
fer reproduction eweox *J%°^P* ^^Jg^wSLa which act on an £m*- 
JfirSKs^? i^«n«c«d nftfa. nsiliently mounted ^ 



form crack or in several concentric tracta. In 
the reproduction of television signals it is also 
possible by means of the invention, fox 
Sample to displace, by a corresponding in- 
crease in the applied force pulses, the scanner 
for the repeat of short scene sections or tor 
searching for certain points in each case over 
a large number of grooves. m . 

Since the mounting of the scanner in each 
case is resilient, the force ox jump pulses can 
also be produced so that, in the case of the 
<^» n *u*r feed not coinciding with the normal 
feed, the restoring force, increasing dunng 
rhe following of the groove by the scanner, 
of the scanner 1 holder is compensated. This 



6. A reproduction device according to claim 

5, wherein two electromagnets are provided, 
* ^rrfr electromagnet comprising an iron cote 
having a pair of pole shoes and wherein a 
coil is wound around each respective pole 

shoe. - . 

7. A reproduction device according to claim 

6, wherein the spacing of the pole shoes of 
on electromagnet from each other amounts 
to at least 0.8 mm* 

8. A reproduction device according to ctaa 
6 or claim 7, wherein the spacing between the 
pole shoe pairs of one electromagnet and the 
correspondmg pole shoe pairs of the other 



of me scanner holder a "W^^fbr ^crronVagnei amounts to "at least 1.0 mm. 
compensanon c^^evtr, dwrar^ for ^™^ dlIcrion ^ according » . 



UUU%IWBUVM 7 " * 

a short rime either by a force pulse over- 
coming the restoring force or by reducing the 
force necessary for the compensation of the 
restoring force until a jumping of the scanner 
has taken place. The last kind of force pulse 
production is used particularly for the jump- 

f C - _U trmnw rumfi- i_rV for 



"t yj a^ *llr I^V tTTfTri m ««r ~« ■ ■ ■ ■ « — — 

9. A repmducrion device according to any 
one of claima 6 to 8, wherein the spacing be- 
tween the pole shoes and the armature 
amounts to OS mm at its mean operational 

10. A reproduction device according to any 
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production is used parncuiarty tor me jump- * M * Vf^^~a _ whetein the scanner 

Lg over of a pluraHtyrf groove turns, i*. for o« "r^^ToV^Tl 

so-called scene repetition. Sntowhich is rdeasably mounted on a 

WHAT WE CLAIM IS: — mounting on which are located two electro- 

record carriers, said device caapnswe a car- iw pus^u. according to 

rage which is.dfeplaceable dui^^rothw- JfJ^J'gg^l m 4 , w^rdn the pulse 
don radially wnh respect to a record auna ^ c ^°^^ J pieWceramic element 

angles » the groove dix«donktto advent ^^J^J^S^JuStJ^i are con- 
grooves or groove D^ said ircan^ludmg ^^^^^ rf each other and 

which supply force pulses in d iffer ent direc- 
tions within a plane located perp piiftin i tar to 
the groove direction. 

14, A reproduction device according to 
claim 13, wherein the two pulse generators 
in each case form an angle of 135° with the 



h w » ^ » — w— groove — ■ a 
a pulse generator arranged to act on tne 
c^nrv-r with a* force pulse which when ener- 
gized serves to lift the s canner from the 
surface of the record carrier/ and to move the 
crrmn*r radially with respect to the record 
carrier over a predetennmed number of ridges 
formed between the adjacent grooves or groove 
turns in the record carrier, 

2, A reproduction device according to claim 
1 wherein the times of action of the force 
pulse generated by the pulse generator are 
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direction of the contact force of the scanner 
acting on the record earner* 

15/ A. reproduction device awarding to any 
one of the preceding claims, wherein a pulse 
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shaper is provided which shapes the force 
pulses cd have a fast rise time and a slow fall 
awaw ume» 

16. A reproduction, device according to any 
one of the preceding claims, vmetein mean s 
are provided for changing the sequence of the 
force pulses acting on the scanner; 

17. A reproduction device acco rding to any 
one of die preceding claims, wherein means 
are provided for generating force pulses 
whereby the scanner is displaced m a jump- 
Ute manner by the force pulses by ft grooves 
of nuns (ft=.±WA3»..0 cranaver^ to 
the track direction, that is to say for negmwe 
k radially outwards and for positive ft radially 
inwards with respect to the surface of the 
record ****** and wherein a control cxrcmt 
is provided for suppressing each n 
(n=lA3 5 ,.0 force pulse. , 

18. A reproduction device according^ to 
nUrm 17, wherein die scanner is replace- 
able transversely to the track direction toy 
( (n _ i),k+n) times the distance between 
adjacent grooves or turns over a period ot n 
pulses; 

19. A reproduction device according to 
Maim 17 or claim 18, wherein at least one 
pulse sequence selector Is provided for pro- 
ducing pulse sequences from the Jump pulses, 
with which the movement of the scanner 
transversely to the track direction can be in- 
fluenced, and wherein the control circmr in- 
cludes a scanning stage for producing a first 
jump pulse sequence and a modnlo-n-counxer 
for suppressing e?ch n 01 Jump pulse. 

20. A reprodiicdon device acconhng to 
claim 19, wherein the jump pulses arc semjen- 
tially displaceable by a monostable nagger 
stage in the form of aphase shifty, ^hjma 
Ae frequency of the force pulses is doable 
by a second modtdo-n-countec, after whicn is 
connected a frequency divider, and wh«em 
the force pulses are controllable by the out- 
put of the frequency divider which emits a 



force pulse only in die case of a suppressed 
jump pulse. „ - 

217A ttprcduction device for r ccrahng of 
television signals according W.^^^S^ 
in the rump pulses axe so displ^cd by me 
phase sharer that the scanner ts displace- 
able in a jump-like manner only at ©e gaps 
between a. signal sequence recorded on a 
record earner* 

22. A reproduction device according to any 
one of claims 19 to 21, wherein the record 
ffmw is driven at a rotation frequency winch, 
is equal to half the mains frequency, wher e- 
in, from the mains frequency in a pulse shaper 
stage, feed pukes with 1 times 3=23,4 . . 0 
the frequency can be prod uced for con- 
trolling the force pulses and wherein the fre- 
quency of the force pulses is equal to half 
the mains fiequency* 

23. A reproduction device according to any 
one 0 f dahns 19 to 22, wherein the or each 
modulo-n-counter can be adjusted by an oper- 
ational type selector, 

24 A reproduction device according to any 
one of the preceding claims, wherein the car- 
riage is dnvable by a synchronous motor. 

25. A reproduction device according m any 
one of 1 to 23, wherein the carnage 
is drivable by a stepping motor. 

26. A reproduction device according to any 
preceding claim, wherein the scann er g 
resiliently urged against die grooves or turns 
of a record carrier and w^em means axe 
provided for compensating the resilient mice. 

27. A reproduction device for disc form 
record r>™™ substantially as described here- 
in whh reference to the drawings. 

For the Applicants: — 
J.RWEJUAMS&CO, 
Chartered Patent Agents, 
113 Kingsway, 

London, WG2B 6QP. 
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